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Executive Summary 

Drug overdose deaths in Kansas have increased sharply over the last decade. From 2011 to 

2020, All Drug overdose deaths rose 73.5 percent from 275 deaths, to 477. More than half of 

these overdose deaths in 2020 were Opioid related (53.2 %). Of the 254 Opioid overdose 

deaths, 161 (64.3 %) involved a Synthetic Opioid, the category that includes fentanyl. 

Understanding how different social vulnerability indicators factor into overdose vulnerability can 

be useful for understanding the context of this public health issue and can be referenced when 

planning and monitoring prevention efforts and activities.  

This report presents a model of Opioid overdose death vulnerability across all Kansas counties, 

ranking them according to many indicators related to social vulnerability and Opioid overdose.  

Methods and Technical Notes 

¶ A regression weighted quintile rank model was used to estimate county vulnerability to 

opioid overdose 

¶ Several core and secondary indicators were obtained from KDHE mortality and morbidity 

data, Kansas Board of Pharmacy K-TRACS, the Census American Community Survey 

5-yr Estimate 2016-2020, KBI crime index, SAMHSA treatment data, KDHE STI 

prevention program, and County Health Rankings BRFSS sources 

¶ Standardized indicators were analyzed using a bivariate negative binomial model with 

opioid overdose deaths as the outcome, and all core and significant secondary 

indicators (p-value Ò 0.2) were included in the final rank calculation 

¶ Beta coefficients from the regression model were multiplied by the quintile rank of each 

included indicator and summed to calculate a final vulnerability score 

Results 

¶ The counties with the highest relative vulnerability to opioid overdose were Labette, 

Sedgwick, Allen, Harper, Crawford, Brown, Wilson, Saline, Woodson, Neosho, 

Greenwood, Montgomery, Reno, Leavenworth, Shawnee, Linn, Douglas, Cowley, 

Sumner, Bourbon and Atchison 

¶ These counties were primarily located in the southeast, south-central, and northeastern 

parts of the state, except for Saline County in north central Kansas 

Discussion 

¶ This model assesses relative vulnerability, due to using standardized indicator values 

and a quintile rank calculation. This is useful for comparing Kansas counties to each 

other, but cannot be extrapolated to other states or locations outside of Kansas 

¶ While future analysis may be conducted on other drug types, this report focuses on 

opioid overdose vulnerability, due to the recent increase of Any Opioid and Synthetic 

Opioid deaths in Kansas and the fact that more than half of All Drug overdose deaths in 

Kansas involved opioids in 2020 
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Section 1: Methods and Technical Notes 

This analysis used a regression weighted quintile rank model to estimate vulnerability to opioid 

overdose mortality across Kansas counties, through the analysis of various social vulnerability 

indicators. This method follows the framework developed by Van Handel et al. to assess county 

vulnerability to Human Immunodeficiency Virus (HIV) and Hepatitis C Virus (HCV) and later 

modified by Shrestha et al. to specifically look at Kansas county opioid vulnerability.  

Data sources. Sources were Kansas Department of Health and Environment (KDHE) Vital 

Statistics Mortality Database, the Census Bureauôs American Community Survey (ACS) 5-year 

Estimates (2016-2020), County Health Rankings figures derived from 2019 BRFSS data, 

SAMHSA substance use treatment finder, SAMHSA buprenorphine practitioner locator, Kansas 

Board of Pharmacy K-TRACS Prescription Drug Monitoring Program, KDHE STI Prevention 

Program and Epitrax data, Kansas Hospital Association emergency department and inpatient 

hospitalization data, Kansas Bureau of Investigation crime statistics data and Midwest HIDTA 

2021 Threat Assessment. 

The variable of interest for calculating opioid overdose vulnerability was opioid overdose 

mortality (2011-2020).  

Core indicators. Five core indicators for opioid vulnerability were selected to closely match the 

indicators used in the analysis by Shrestha et al., due to their relationship to opioid use and 

vulnerability. These were the rate of non-fatal opioid overdose ED visits per 100,000 persons 

(2016-2020), the rate of drug related crimes per 10,000 persons (2016-2020), the average 

annual MME of opioid prescriptions per capita (2016-2020), the HCV rate in people age 10-54 

per 100,000 persons (2016-2020), and the median household income in USD (2016-2020). The 

age adjusted rate of opioid overdose deaths from 2011-2020 was also included in the summed 

rank model.  

Secondary indicators. Twenty secondary indicators were analyzed based on inclusion in the 

literature, or their potential relationships with opioid overdose vulnerability or general social 

vulnerability. These were: 

1. Percentage of the population that was non-Hispanic White, alone (2016-2020) 

2. Rate of fatal suicides per 100,000 persons (2016-2020) 

3. Rate of non-fatal intentional self-harm events per 100,000 persons (both ED and 

hospitalizations aggregated from 2016-2020)  

4. Rate of disability (2016-2020) 

5. Gini Index,  

6. Rate of violent crimes per 10,000 persons (2016-2020) 

7. Rate of property crimes per 10,000 persons (2016-2020) 

8. Percent of the civilian labor force that was unemployed (2016-2020) 

9. Percent of adults who reported poor or fair health (2016-2020) 

10. Percent of married-family households (2016-2020) 

11. Percentage of adults with no health insurance (2016-2020) 

12. Percentage of adults age 25 or older with no HS diploma (2016-2020) 

13. HIDTA drug trafficking hot zone designation 

14. Buprenorphine capacity (number of practitioners per 10,000 persons) 

15. Number of facilities that provide outpatient substance use treatment per 10,000 persons 

16. Number of facilities that provide inpatient substance use treatment per 10,000 persons 
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17. Number of treatment facilities that prescribe buprenorphine per 10,000 persons 

18. Number of treatment facilities that prescribe naltrexone per 10,000 persons 

19. Rate of STI infections per 100,000 persons (2016-2020) 

20. Rate of new HIV infections per 100,000 persons (2016-2020) 

These variables were compiled across all 105 counties in Kansas, along with population 

estimates from the ACS 5-yr 2016-2020.  

Variable Descriptions. The 10-year aggregate total of opioid mortality deaths from 2011 to 

2020 by county was calculated using KDHE vital statistics data. This 10-year aggregate of 

deaths was used as opposed to only more recent data due to small numbers in some counties. 

Deaths were based on underlying cause of death codes from Kansas resident deaths 

certificates that matched the following ICD-10 codes for drug poisoning: X40-44 (unintentional 

drug poisoning), X60-X64 (intentional self-poisoning by drugs), X85 (drug poisoning by assault) 

or Y10-14 (undetermined intent drug poisoning). In addition to one of these codes, a T-code for 

an opioid (T40.0, T40.1, T40.2, T40.3, T40.4, or T40.6) must have been present to indicate the 

overdose was for that drug category. Deaths were counted for Kansas residents only. 

Non-fatal opioid overdose emergency department visits were obtained from Kansas Hospital 

Association data from 2016-2020. To be included, the case must have been an Emergency 

Department visit for a Kansas resident, had a discharge disposition indicating the patient did not 

expire, and had an ICD-10-CM contributing cause diagnosis code indicating an opioid drug 

poisoning (T40.0-T40.4, T40.6). Sub-codes that indicated a poisoning were included (numbers 

1-4 typically in the sixth character of the T code, such as T40.0X[1-4]A), while codes for adverse 

effect or underdosing were not included. Initial encounters were included, while subsequent or 

sequela visits were not (subcode A in the seventh position of the T-code, excluding codes D or 

S). 

Substance use treatment and Medication Assisted Treatment (MAT) prescribing facilities were 

determined using the Substance Abuse and Mental Health Services Administration (SAMHSA) 

treatment locator tool at findtreatment.samhsa.gov/locator. Each Kansas county was searched 

and filtered by substance use (SU) service. The number of counties with Service Setting that 

included outpatient were counted to determine the outpatient facility count. If a facility had a 

Service Setting that included a residential or inpatient service, then the they were included in the 

county of inpatient facilities. Facilities listing buprenorphine or naltrexone prescribing on the 

treatment locator were also counted. Facility counts are not mutually exclusive, meaning that a 

single facility could be counted multiple times depending on the services offered. Buprenorphine 

capacity was determined by taking the number of buprenorphine providers in each county 

obtained from the SAMHSA practitioner locator, divided by the 2020 ACS 5-year population 

estimate. 

The percentage of adults reporting fair or poor health was identified using County Health 

Rankings (countyhealthrankings.org/2022-measures) measures taken from the 2019 BRFSS.  

Confirmed and probable cases of both chronic and acute HCV among population age 10 to 54 

was determined from Kansas Epitrax, divided by the 2020 ACS 5-year population estimate for 

age 10 to 54.  

New HIV, Gonorrhea, Chlamydia, and Early Syphilis cases were obtained from KDHE and 

divided by the 2020 ACS 5-year population estimate. The rate of Sexually Transmitted 

file:///C:/Users/philip.harris/AppData/Local/Microsoft/Windows/INetCache/Content.Outlook/1Q9HIYAU/findtreatment.samhsa.gov/locator
https://www.countyhealthrankings.org/2022-measures
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Infections (STI) was calculated using the combined counts for Gonorrhea, Chlamydia and Early 

Syphilis cases. The rate of HIV was calculated only with the count of new HIV cases. 

Unemployment is based off the percent of the civilian labor force that is unemployed, from the 

2020 ACS 5-year survey. This includes all non-institutionalized persons age 16 and older. 

Those who were retired or in the armed forces, or who only did volunteer work were also 

excluded. Unemployment was defined as not having a job but were actively looking for 

employment and were available to accept a job.   

Total MMEs of opioids prescribed per capita was calculated based on the average total MME of 

opioids prescribed in Kansas over the 5-year period from 2016 to 2020, divided by the 5-yr 

population estimate obtained from the 2020 ACS survey.  

Statistical analysis. Opioid vulnerability for Kansas counties was calculated using a weighted 

rank method with different indicators included and weighted based on the results of bivariate 

regression with opioid deaths as the outcome.  

First, each of the variables were standardized and expressed as a z-score (number of standard 

deviations from the mean). These standardized indicators were ranked across all 105 counties 

into quintile groups, with rank 1 being the 20 percent of counties that had the lowest z-scores, 

and rank 5 being assigned to the 20 percent of counties that had the highest z-scores. Then 

each of the standardized indicators were run in a negative binomial regression model with 

opioid deaths as the outcome and the log of the population as the offset. Core indicators were 

included in the final model regardless of p-value, while secondary indicators were included only 

if they had a p-value less than 0.2. The beta coefficient of each indicator variable was used as 

its weight in the final vulnerability scoring, multiplying it by its quintile rank. The outcome 

variable, opioid deaths, was also included in the model using age adjusted death rate quintiles 

with the 20 percent of counties with the lowest rates assigned rank 1, and the 20 percent of 

counties with the highest rate assigned rank 5. The weight for death rate was 1.0 since there 

was no beta coefficient for the outcome variable.  

The weighted ranks of each of the included variables was summed to calculate a total, with 

lower values indicating less vulnerability, and larger values indicating greater vulnerability to 

opioid overdose deaths. These were again grouped into quintiles where those with rank 5 were 

considered of high opioid mortality vulnerability compared to other counties in Kansas due to 

being in the top 20 percent.  

A diagnostic analysis for multicollinearity was conducted by running each of the variables 

included in the final model through a multivariate linear regression model and then looking at the 

Variance Inflation Factor (VIF). A VIF of 10 or greater indicated high potential for 

multicollinearity. 
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Table 1 Indicators for Opioid Overdose Vulnerability among Kansas Counties 

Opioid Vulnerability Indicators Mean (SD) Range ɓ  SE p-value 

Core Indicators 

    Age adjusted rate of opioid fatalities (2011-2020) 

    Rate of non-fatal opioid overdose ED visits (per 100,000) 

     Rate of drug related crimes (per 10,000) 

     Average annual MME of opioid prescriptions per capita 

     HCV rate in people age 10-54 (per 100,000) 

     Median income (USD) 

Secondary Indicators 

     Percentage white 

     Rate of fatal suicides (per 100,000)* 

     Rate of non-fatal intentional self-harm (per 100,000)* 

     Rate of disability (per 10,000)* 

     Gini Index 

     Rate of violent crimes (per 10,000)* 

     Rate of property crimes (per 10,000)* 

     Percentage of civilian labor force unemployed* 

     Percentage of adults reporting poor or fair health 

     Percent of households that are married family* 

     Percentage uninsured 

     Percentage of adults Ó 25 with no HS diploma 

     HIDTA Drug Trafficking Hot Zone Designation (yes/no)* 

     Buprenorphine provider capacity* 

     Facilities that provide inpatient treatment (per 10,000) 

     Facilities that provide outpatient treatment (per 10,000) 

     Facilities that provide buprenorphine (per 10,000) 

     Facilities that provide naltrexone (per 10,000) 

     Rate of STI infections (per 100,000)* 

     Rate of new HIV infections (per 100,000) 

 

4.4 (4.0) 

21.9 (14.4) 

64.9 (45.7) 

480.3 (224.1) 

59.6 (58.6) 

53,265 (8,366) 

 

83.7 (13.3) 

19.8 (9.0) 

193.9 (78.2) 

1496.1 (334.0) 

0.43 (0.03) 

22.0 (15.2) 

140.6 (97.6) 

3.3 (1.6) 

18.3 (2.7) 

51.9 (5.3) 

9.2 (3.5) 

9.6 (5.6) 

13%  

0.66 (1.4)* 

0.13 (0.6) 

0.42 (0.7) 

0.07 (0.25) 

0.10 (0.32) 

358.1 (238.0)* 

2.8 (3.8) 

 

0.0-21.3 

0.0-81.2 

5.3-218.0 

134.3-1,364.2 

0.0-339.3 

38,188-91,650 

 

29.3-97.0 

0.0-44.1 

52.7-439.0 

678.6-2313.1 

0.37-0.49 

1.3-91.9 

3.8-482.7 

0-8.4 

11.9-29.0 

40.8-67.1 

4.2-24.5 

3.7-30.1 

 

0.0-10.0 

0.0-4.7 

0.0-4.0 

0.0-1.8 

0.0-2.0 

78.1-1371.4 

0.0-18.9 

 

 

 0.06 

 0.02 

 0.22 

 0.19 

-0.04 

 

 0.04 

 0.14 

 0.21 

 0.23 

 0.09 

 0.15 

 0.16 

 0.29 

 0.02 

-0.13 

 0.03 

-0.07 

 0.13 

 0.17 

 0.03 

<0.01 

-0.03 

 0.02 

 0.12 

-0.05 

 

 

0.08 

0.07 

0.07 

0.07 

0.06 

 

0.07 

0.09 

0.07 

0.07 

0.08 

0.06 

0.07 

0.08 

0.07 

0.07 

0.08 

0.07 

0.05 

0.08 

0.09 

0.09 

0.08 

0.08 

0.07 

0.08 

 

 

0.48 

0.78 

<.01 

<.01 

0.51 

 

0.58 

0.11 

<.01 

<.01 

0.26 

0.02 

0.01 

<.01 

0.76 

0.07 

0.71 

0.36 

0.01 

0.04 

0.74 

0.91 

0.70 

0.83 

0.07 

0.54 

*Denotes an indicator that had a p-value Ò 0.2 that was therefore included in the final vulnerability model scoring
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Section 2: Results  

Univariate Analysis ï Social Vulnerability Indicators. The indicators used in this analysis 

were related to either opioid overdose vulnerability or otherwise were indicators of social 

vulnerability. The mean, standard deviation, and range of values across all 105 Kansas counties 

are found in Table 1. Additionally, descriptive maps of the core indicators, as well as the 

secondary indicators that were included in the final model can be found in Appendix figures A.1 

ï A.16. These descriptive maps show each indicator, typically broken out into quintile rank 

groups. The lowest ranked group indicates the 20 percent of Kansas counties with the lowest 

value for the indicator in question. Each subsequent rank group includes the next 20 percent of 

counties, with the highest quintile containing the 20 percent of counties with the largest values 

for the indicator. Typically, the highest value quintile rank is shaded the dark color, but for the 

Median Household Income and Percent of Married-family Household indicators, the shading 

scale is reversed. This is due to those indicators being inversely associated with either social 

vulnerability or opioid mortality ï i.e. lower income and less married-family households being 

associated with vulnerability. Descriptions of each map can be found in the appendix section. 

Bivariate Analysis ï Indicators Included in the Opioid Overdose Vulnerability Model. 

Through the bivariate negative binomial regression, 10 of the 20 secondary indicators were 

significant at p-value less than 0.2 and were included in the final vulnerability score calculation. 

The regression ɓ coefficients, which were used as the weights for calculating vulnerability 

scores, as well as standard error and p-values can be found in Table 1. 

Of the core indicators, prescribed MMEs per capita and HCV rate were the most significant both 

at less than 0.01 p-value, and had the largest Beta coefficients at 0.22 and 0.19, respectively. 

Of the 10 secondary indicators with p-values less than 0.2, seven had a p-value of less than 

0.05 and were highly significant. These were the rate of non-fatal intentional self-harm (ɓ=0.21), 

rate of disability (ɓ=0.23), rate of violent crime (ɓ=0.15), rate of property crime (ɓ=0.16), percent 

unemployed (ɓ=0.29), HIDTA drug trafficking hot zone designation (ɓ=0.13), and Buprenorphine 

provider capacity (ɓ=0.17). A diagnostic analysis for the presence of multicollinearity was 

conducted looking at the Variance Inflation Factor (VIF). Using a cutoff value of VIF=10, no 

strong multicollinearity was detected among variables included in the Opioid Vulnerability Model 

(Appendix Table A.17). 

Opioid Overdose Vulnerability Scores. After taking the sum of the weighted quintile ranks for 

each core indicator as well as each secondary indicator with p-value less than 0.2, the resulting 

total rank split the 105 Kansas counties into 5 groups of 21. The counties with the highest 

relative vulnerability (Rank 5) were Labette, Sedgwick, Allen, Harper, Crawford, Brown, Wilson, 

Saline, Woodson, Neosho, Greenwood, Montgomery, Reno, Leavenworth, Shawnee, Linn, 

Douglas, Cowley, Sumner, Bourbon and Atchison. Figure 2 shows Kansas broken out into these 

5 vulnerability groupings. A list of individual county ranks from least vulnerable to most 

vulnerable is found in Appendix Table A.18. Of the 21 counties at highest relative vulnerability, 

20 of them are in the south central, southeast, or northeast regions of the state. Many south 

central and southeastern counties that are not in this highest rank, are in the next highest 

quintile.  
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Figure 2 Kansas Counties by Opioid Overdose Vulnerability Rank 

 

 

Section 3: Discussion 

Among overdose deaths, opioids have been the main drug of focus for prevention efforts due to 

the history of prescription drug overdose deaths, as well as the concerning rise of synthetic 

opioids such as illicitly manufactured fentanyl seen in recent years. Due to this, opioid overdose 

vulnerability is a particularly useful analysis to help understand the context surrounding Kansas 

overdoses, as well as in helping inform future prevention activities. The analysis in this report is 

only useful for looking at opioids and should not be extrapolated to other drug types. For future 

work, looking at psychostimulant overdose vulnerability may be useful due to the level of 

methamphetamine use in Kansas, as well as the increase in psychostimulant overdose deaths. 

Challenges to this work may include fewer or less relevant indicators being available due to 

psychostimulant use treatment not being as established as opioid treatment.  

In the bivariate analysis, indicator ɓ coefficients followed the expected directionality in most 

cases; where positive ɓ values indicated that increases in the respective indicator was 

associated with higher opioid mortality. The reverse of this for the median household income 

and percent of married-family households indicators was expected, since higher values in these 

indicators would make sense to be associated with better health outcomes and less social 

vulnerability. The exception to this was buprenorphine capacity, or the number of healthcare 

providers who prescribe buprenorphine divided by the total population for the county. One 

potential interpretation for the positive ɓ coefficient is that areas of high burden cause more 

providers to choose to prescribe buprenorphine, rather than the hypothesis that more capacity 

would decrease burden. Furthermore, the list of providers was made from providers who 

voluntarily chose to release their information as a prescriber. Therefore, providers in areas that 

are already high burden may be more inclined to list themselves on the SAMHSA site. These 

potential interpretations are speculative, and no causality can be determined from this analysis. 

Relative Vulnerability 
(Quintile Ranks) 

Lowest 

Low 

Medium 

High 

Highest 
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Limitations of this analysis include using 10 years of death data with 5 years of data for other 

indicators. The overdose situation is changing, and more recent years have shown sharp 

increases in particular counties. Aggregating deaths to 10-year totals, while necessary due to 

some counties having small numbers, does have the potential to round out some of the sharper 

increases with lower numbers from earlier in the decade. Other limitations include the fact that 

this is a model for relative vulnerability, due to using standardized indicator values that are 

based on the mean value of each indicator. This is useful for comparing Kansas counties to 

each other, but a different analysis would be necessary to extrapolate to other geographical 

areas. There was also some potential for multicollinearity, or interactions between the indicators 

or an outside variable that was not analyzed. This is likely not a large problem however due to 

VIF values of less than 10 for each variable.  
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Appendix 

Descriptive Maps of Core Indicators 

Figure A.1 Age Adjusted Rate of Opioid Fatalities per 100,000 Grouped by Rank 2011-2020 

Counties with the highest rates of opioid deaths were concentrated in the south, southeast, and 

northeast regions of the state, with a few outlier counties in the west. Many rural Kansas 

counties have very small populations compared with the rest of the state, so even a few 

overdose events can lead to very high rates.  

Figure A.2 Rate of Non-Fatal Opioid Overdose ED Visits per 100,000 Grouped by Rank 2016-

2020 

Counties with the highest rates of non-fatal opioid overdose ED visits were clustered in the 

southwest and south-central regions, with a few others scattered across the other regions of the 

state. 
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Figure A.3 Rate of Drug Related Crimes per 10,000 Grouped by Rank 2016-2020 

Counties with the highest rate of drug related crimes were dispersed throughout the state, with 

several counties with the lowest rate clustered in the northeast region. 

 

Figure A.4 Average annual MME of Opioid Prescriptions per Capita Grouped by Rank 2016-

2020 

South central and southeastern Kansas had the most counties with the highest opioid 

prescriptions per capita. There were also several in the western edge of the state and in north 

central Kansas. The northeast and southwestern regions had the two main clusters with the 

lowest prescribing per capita. 



14 
 

Figure A.5 Hepatitis C Virus rate in Kansans age 10-54 per 100,000 Grouped by Rank 2016-

2020  

Central and eastern regions of Kansas had the highest rates of HCV, and the western counties 

had more counties with the lowest rates. 

 

Figure A.6 Median Household Income (USD) Grouped by Rank 2016-2020  

Counties with the lowest median household incomes were in the southeast, north-central and 

western regions of the state. Northeast Kansas had the most counties with the highest median 

income. 
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Descriptive Maps of Secondary Indicators Included in Final Model 

Figure A.7 Rate of Fatal Suicides per 100,000 Grouped by Rank 2016-2020 

South-central and northwestern counties typically saw the highest rates of fatal suicides, with 

the lowest rate counties mainly located in northeast and southwest regions. 

 

Figure A.8 Rate of Non-Fatal Intentional Self-Harm per 100,000 Grouped by Rank 2016-2020 

Counties with the highest rates of non-fatal intentional self-harm were clustered in south-central 

and north-central Kansas, with a few others scattered in the east and northwest regions. The 

main clusters of counties with lowest rates were in the northwest and western edge of the 

northeast region.  
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Figure A.9 Rate of Disability per 10,000 Grouped by Rank 2016-2020 

Disability rates were highest in counties in the southeast region of Kansas, with two other 

clusters in the northwest, and the southern edge of south-central Kansas. Counties with the 

lowest rates of disability were in southwest and northeast Kansas.  

 

Figure A.10 Rate of Violent Crimes per 10,000 Grouped by Rank 2016-2020 

The counties with the highest rates of violent crime were scattered throughout the state. 

Counties that included larger cities such as Topeka, Lawrence, Kansas City, Salina and Wichita 

were in the highest quintile, as well as a handful of other counties in the southeast and 

southwest regions of the state. The more rural areas in the northwestern and south-central 

regions had more counties in the lowest quintiles. 

      

 


